We present explicit results expressing the Gauss hypergeometric function F(/ + 1, m + 1/2; n + 3/2; z) as a finite sum in the general case where /, m, and n are integers.
In a recent paper dealing with an integral which arises in the evaluation of first Born scattering matrix elements [1] we obtained a result which suggests that a Gauss hypergeometric function of the form F(l + 1, m + 1/2; « + 3/2; z) can always be expressed in finite terms if /, m and « are integers. Functions of this type occur often enough in mathematical physics to be of general interest, but to our knowledge no discussion of the general case has been presented. This is the task we take up here.
It is well known that when / < 0, the hypergeometric series F(l + 1, m + 1/2; n + 3/2; z) truncates. The case n -m < 0 may be disposed of in similar fashion upon application of Euler's identity [2] (1)
Ha, b; c; z) = (1 -z)c~a-bHc ~a,c-b; c; z).
For the remaining case, we will show that F(l + 1, m + 1/2; « + 3/2; z) can be written as F(l + 1, m + 1/2; « + 3/2; z) = /t;>m>"(z)log (¡+Z ) + B, m "(z), As we will show, the function A¡ m "(z) in Eq. (2) is given by
Al,m,niz) ~'. When Eq. (4), applies, we will show that
where it is to be understood that the first sum yields zero if-m-l < 0, that the second sum yields zero if -/ -1 < -«z, and that the third sum yields zero if -m -1 < -«. The coefficients used in Eq. (6) are given by (7) fi,m,n,p = 0 + 1) In the latter result, X, p, and v take nonnegative integer values, and since Eq. (22) is derived in similar fashion, the same restrictions evidently apply there as well.
